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(c + axt) XeXg^bXd 

[tmm 5 ] it Mm 1 - 4 ^-r*u> 1 m^mm<vumMm<nmmjjmz& 

miens psb£S<* 
[0001] 

#3&93i±, »»"70n7-» (MEMS : Micro Electro Mechanic 
al Systems) & ^KflJffi ZtiZ Zffig\m&?>m&J]m-M-rZo 
[0 0 0 2] 

itihi&fli, ^mfo^-y 'f-'y^mit-r&m, &&v^i N MEMS& 
[0 0 0 3] 
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H CM $ *lt v» 4 P«B * itltf *Ui\ it Jh $ *t *p&mi&1>W hti& 0 
[0 0 0 4] 

i<7)«fc 9 fc*£fl|j&*f!lffi Lfci©k LT, TP. ReyJ <bti, M^m^O 

mtiz±^Tj±ijmt*tb^zmmm&t!*>^<Dftmyjm*ffl§£Lfz (p. Re 

y,P. Charvet, M.T.Del aye, and S. Abouhassan, "A High Density Capacitive Pres 
sure Sensor Array For Fingerprint Sensor Appl i cat ion", proceedings of Tra 
nsducers'97,pl453-1456(l997)) 0 
[0 0 0 5 I 

z<D*>wm3tt&K'2^x, m 7&xvm s zm^xmm-t&o if, in 

7 (a) Citi^C, y 'J 3 ^Sf 5 0 1 ±i: 1 // m« y 'J ^ >ifti 5 0 2 

'7fy«?:ffl^tTMS5 0 3 <hi«tta 5 0 4 t_b^m^5 0 5 t Z)m>X 
Mt^.o itti5 0 4(7)I)?li, 0. 4 J «mt*So 
[0 0 0 6] 

o^nH7 (b) C^f i^i:, ±SRmS5 0 5 tg^f ^nTl&m5 0 6 t UT 
P E C V Dft (Plasma-Enhanced Chemical Vapor Deposition) <t o Ml? 0 
. S^m^y'Jn^MI^iifML, "7 * h V V ^7 "7 * S-ffli/^THPSP 5 
0 7^mo §0±*»e>^2aBI«:ia7 (c) tz^fo HC, El 

7 (d) H/^t J: 9 tHPffi 5 0 7 SrlLTittl 5 0 4 *x y f->rK4t-5 
o Ml:, 07 (e) i:^ti9C, P E C VDiSfetc J: <oXB.ltm*1&m-f & z. 
txm±m5 0 8 S-MLT, tM^4>^*^5 0 9 * e 
[0 0 0 7] 

L J: ? tt £I£M] 
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5 0 8 b**^:#*««S:ir** tv»-9 Wia**abo7to 

**tM£*3&j£S titz*&m& 5 0 9 F"9«BOtt*fc|fc£ 5 0 8 b #\ nliAM 5 0 6 <7> 
[0 0 0 8] 

i^KIli, *RfKEI9 (a) K^-<M K2&^7W IKK "totals 0 9 £ 
l£?iJ$^:7l"flO-t>t6 0 0 l^v^IfT^^o >I<7)-fe>-^6 0 0 £_b 
^e^.^iiffl^BI9 (b) IH 9 (b) 0>C.C»rffil3*BI9 -(c) K^1" 0 
^>t6 0 0 &fl*j£-*-&£*0*£fl*ai5 0 9 J&^fcSami, TSB*ffi 5 0 3 
, ±SKM5 0 5. bJKjM 5 0 6 , M±Wk5 0 8 £fitx.£o M±Wk5 0 8<7)*£ 
«jtrtSPtc«AL7 , l:gJ5-C*&tt^fl|jS5 0 8 bti, HI 9 (b) Cifi^:, 
"T»J§I5 0 6rt-Ctt«fll5i5 0 8 b«(7)fit6 Ol^lSU oIKjM 5 0 6 

[0 0 0 9] 
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"5TKJM5 0 6*«nT»"t-5 <t d (;itiLfl!5 0 8 ^f< Li^ £ t 
, PiP§|S5 0 7 0««tCi3tt*a^fllai5 0 8^$**®:< tt4£fl*jfi 5 0 

8coi^^«<, iOia5#fflP»5 0 7KPJSiL£v^ JtiLLtaRfflli: & <b 
&v> 0 fct, £tjiJH5 0 8*»<-T**£\ t£#cflli£5 0 8WP«S«rlBP»5 
0 7 /ggp KPJii $ i2:T#tih#tSt £: 1" a *6 mm 5 0 6 i:y'j3> gjtf fcjgl 5 

0 2 fc<&E«*i£^»t So 
[0 0 10] 

0^(9, ±£Lfcftfc<Z>iJ-iH*-CI±, TSBmffi5 0 3 <h_tg|SSM5 0 5 <D$m 

kiwis*** *k ^§<t^;i:^-e§^^ 0 £*x£;itf&*:a6K> 08(a) k 
Tj^-rx n k, m±m5 o s<d—u^Wo y-*** 5 1 0 &fflv\ 
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ozm^xum-tZo m7 U) fcratxe^jg-riai o (a) t-eft&Ltzo 

*>, mi 0 (b) i:^ti9i:, tittS5 0 4 £HX 19 ffltr mm 5 0 6 a ZJ&m 

-r&o zom, vsmm5 o 6 a<Dmm&, mm%5 o 4^1^ r^j <&pmz 
±*»t>^38«0*igi 0 (c) ktfIto 

[0 0 12] 

hiyf>^:i «9 "BJKfM 5 0 6 a«Lti^M^f, 
4§S4£g 5 0 4 £|&*Lg| 10(d) (DVmt-f&o Z<Dfe, 0 10 (e) 
fc> it Ml 5 0 8 * C V Dfefc «t o XWfc&Z>o iOft^ft, tflhfll 5 0 8 rt*J£ 
<*»?nrift14**^t>a*i:v>-9iaja3d*^C*o i/:,110 (f) » 
ihl!5 0 8<7)^W^X7f>^iiL, §R55*5 0 8 c tt^i-i#^(i, X 

[0 0 13] 

[0 0 14] 
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m itt & z t xm <d ± izm itm * L-crap«u**<*si5o is t £ ft *_ ^ & 

[0 0 15] 

±ffifl^HJ3V/>T, »5©ietl±, S&*ISIj&*3&KJ: «5 ZKafEffi-rafflKgEfi 

rmzsmztifzwrnt Lxm^mzmit-rzo 

^IBfcMPajfc<^*#^*5tt*R!Pepwil>fffi^HOft$S:b £ U Hi!P§l$l*J<7) 

^fcraPSUffiStOWO^MSS*^§$*dfc L, &*frII©?ffJK*:e U M 
MDM^gttS^ (c + axt) x e xggbxdO|H#^$tLtv» 
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[0 0 16] 

mzMf&L, Y'jyy^y^ Kx^xm^m^mnummmwMM^mi: 

L T5$o 4- mitt hZtX\ mvffl P8S«*± Kit jtM L T RJ P8B 
[0 0 17] 
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i-f\ Hi ( a ) C^ti^:, ->'J3>^ ^ fb & & 2£R i o 

i±k, mmmmmi o 2 £^j£i-& 0 sw«isii 0 2^111 oicit 

[0 0 18] 

Jirpmiwi 0 2 ^f^L^m, $1\ mmm^x vmmo. x^m^^y 
mtmmo. 1 //m^ti^ 2mm^h^^>^- vm 1 0 3 ^ff^i-^>o 

Pg&KgtH Ltv^Ti^y- Kg 1 0 3_tC m*5M y *KJ: «9#^ 7 ^rl^ 
htzZ>&m^?-y 7 kWkW- 1 a< m?)j?£-cffMU h 

*U EI 1 (b) KjjrTJ: 9 K> 10 4a ZJ&f&1r2> 0 

[0 0 19] 

o^K, V y ^ k: i o tllA^ - > 1 0 4 a ^Iv\ inffcio 
Tv- Kg 1 0 3 (DWr^M^Mth^^rtzWJX Y/*9-y* 5 ^ mWf^ff 

1 0 3_hU, y y *H^<b&&§IJ¥ 3 ^ m©«sR«i j&# 1 

[0 0 2 0] 

ore, tI/^-> 10 4a ^tWOffiit#:i 05a t IT, v- 

KJ1 1 0 3 ^MWi:x-;f >n^o ^xyfvm, 31\ 3^H, 3 

■MfcT>*— tK> J -^frhtah xyf >^'I^fflv\ KJf ±/f 

Hi (d) C, »U 0 l±i:TWltl 0 4 fc, TSR 

1110 4 ^Mlf^^tL/c^mW 1 0 5 bim&LZfiko Zoy%MWtt 1 0 
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[002 1 ] 

o giz, TS&m^ 1 0 4 t^M Utt 1 0 5 ZWi J: d 1 0 1 -LKSTfctt 

mmwmmizx vmmzw-mtL, mi (e) ^t^i:, <*i£Jiio6£^ 

[0 0 2 2] 

oi'H, J#Ml0 5tlttil0 6O±ffiC, £1% ^><h:fe^£>&& 

T , UftM KTJi <7> v - Kg £ R3 L fcJRJEI tf^. 0 
[0 0 2 3] 

•^v^\ MLf:VyX h/^ - XDmn^zMlti Ltv^ «>- Kfl07± 
fc, S$M v *K«fc «9&* y«ffMtl>;i:t\ EI 1 (f) ^i"J:^{c, 
JMJ¥ 1 . 3 mfl)g<^^*-> 1 0 8 a £«l^o ^<7)f|L Uv?* 

0 8aCli, PUPSB 1 0 9 ^5M£;ft, Tl©y-K|l 0 7 

[0 0 2 4] 

EI 2 (a) t±, ffML^I/^->l 0 8a«^^t¥ffiit*ao * 

^tCia^4®^ftCi^^^-i:-C\ ±m^?-> 1 0 8 a C4 0(7)^pf|5 1 09* 
fW£ i ? CLto 1 0 8 a tcf^tt^^Pfl5 1 0 9(±, ^CWffltt 1 

0 5Citl.^t^i<, TSBS^l 0 4 ±OfUt^/^(b£v> J; 9 

tt^o fv^A^^ KPfflSl 0 9(i, #JK^-> 1 0 8 a<7), ^St-t 1 
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o 5 tTunmi o 4 tc7)^<7)^iit±c ^cnuwi o 5±oi«:fcj:trram 
n i o 4 ±<7)iM «t mm l r see-r * 0 

[0 0 2 5] 

#2Sjfca>J&Slt::i5i/>'CI±, r^PSI5 1 0 9 (ii£tl4 ^ mOflllfllt U 3cM 

&±m.WLtz± 7 K % 10 8a *M$LLtzh, 1 0 

8 a t Uv- KJI 1 0 7 ZVzcy hx-yf ^^LTiOlU 12 (b 

) DTtJ:^:, JpXL^rv- Kitvx^ <b L/^S^ 0 ? - > <h t>6 nTib 
(*) 1 0 8*^*f *o ^JjfcStLfcpTi&Ml 0 Tl^ittll 

[0 0 2 6] 

o^n, mmmi o 8i«i/:iti o 1 i^y 

zm&m i o 6 «jti£-tf\ Ittii0 6^i7f>^iit^o El 

2 (c) K^rfJ:?^ 3t#fflJ*j- 1 0 5 liZ^^hfifz^WlM^ 1 0 8 

ill 0 2fcowt:, SW^jS$fL4o -<a£Mti\ fl0^r*«frtfeo5:#ffi*n 
0 5tcj:f9H^tL, ±#»i, oTIftmSl 0 8 \zmt>KX^Z>i)K pTi&m^co^P 

[0 0 2 7] 

o^k, in 2 (d) n^-tj:-9tc, nsmmmi o 8_lk, 

itjhM (SMjIR) 1 1 0S:Mt5o IrtSsK'iv-fJfi 

^-xttSfltLtli, fllxJ*, TCRC8 

3 0 0 J 7> ? &&o 

[0 0 2 8] 

«1 0 1 £ 7 0 0 0 r pm^Mtl 2 U?M@|E$-frrt:tfcSlTN 
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Mfc-V^&o i^i^at, m±mi 10«L/:t, EI3 (a) tiTF-fX 

w.%K#jtmi i osm^tipjjc u mmi o i * 1 2 o°c (io^fi 
) jn^ti-*o zommiz**), m±mi 1 o^-^^^^^-*, jjilki 1 

0<^»tt£{&T 
[0 0 2 9] 

g-r & c: 1 t\ itihM 1 1 0 a*, "sriijms 1 0 8 oanw 1 0 9 «t 19 nri&ms 1 

0 8TO^WiCjiAi-&i ^WJf^o -f ifiLII 1 1 0 1 0 
l^Wilgl 0 8 J: 19, 7J (S#) ^ffl-t^ffliJ^BBS^tL/^^^-r-So H 

&*fr$*ifcihtl8Sl 1 Otcf^ffli-i^jo^iPitzti, pJKjmSl 0 8 

[0 0 3 0] 

jsJLRtc^i-^ i^c, M^j-r^ititii i i o co^-^piums 1 0 8 
izni-&mnms&<%^Vimt u sansm o 9rts«jitL7^^t-&*m 

[0 0 3 1] 

?f)(:iIU itihMl 10^310^3 0^7--jvf^:tt\ ^r«sH 

u-^-wn (jjjhKi i o) <Dmn%ffl-izm.fr' itjHii 

10 4IM«o iOflMktcJ: •?> itiLIKl 1 0^vMjrl4ti& < & *K 0 3 
( b ) Km? raP«K 1 0 9 Jtitfll 1 1 0 K J: 0 H £ *b*u "eit&mfe 

1 0 8 0T^W^^#ih$^«jHB«t«^fltatfl>:i 1 2^#^tt^ 0 

[0 0 3 2] 

Z\(D'i&, 0 3 (c) C^-TJ: d KihKl 1 O^TSB^m 0 4_LOlS^tC 

1 4 1 1 3 li, >f 3 Y*mM 5-10^ mfljg 

IU*f>, 3 1 Ott-3 0^7--^UtiM$^^ii:-C«t-i-?, o 
[0 0 3 3] 
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, ^m^m^i 1 3 n^i-r^^^M^^Mi-^t, ^^itfri i 
3 timL&ttixnrmnm i o s^t^t^^ TfR€=ni o 4 ^pitbu^ii 

i o i±i,zfci&znx^&mBLx^%^)MmmffiK£<?Tm^ • mmLxtk 

[0 0 3 4] 

03 (b) H£v>T, ^□^ifii§^lhflI^<7)^^l^*L^wi#^^iott 

£4>^f^$^&£i24 m^-r 

0 4 (a) am 2 (d) t|s]im^£^1-o ^rt;. m&Lfz£ 9 t'^tihM ( 

i i o^jM£TW;u if lounot (i o#w) 

0 stihmi i o (omm$Lfr*mMz^, m±mi i o^ttm 

ft K P&*U E14 (b) IZTF-TXoK, mnUft&vMJkm 1 10 

[0 0 3 5] 

-<7)^, HI4 (c) Oi^ Itl 0 1 ^M^^^LTi&itTfni^ \ztzh X 
?Cil?Ji:Lt, a^^^H^^-C, 3 0ft(Dm3 1 OtCMt^T-- 

)p*mLx, m±mi 1 o c£a»ffc£-£&o ^w^£§£*^£tikMi 

1 o c **, ^Mm^nm^^tmt^^x^ttn^ ifi^gpitifi o 1 £ 

£^Jift^ 0 ^fb^ m3 (c) t |W]^C^^1t5t# 1 1 3 

m-rtia. m4 (d) tc^-ri^^, mitzti^&ytMikVfi 1 3 

^fif^Il 1 2 a^^^tt^o 
[0 0 3 6] 

izm^tzx vm^mzfm-fzztizx^xm^^mitxz&o zzx% ±tm 
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M<otemz&\<*x&. ^rmmmi o 8^\ g-c&»3, iwn o 2±\zfm 

[0 0 3 7] 
[0 0 3 8] 

02 (d) , £>J:<7EI3 (a) fc^Lfc, WLW^S^- £ m^lr ZZtX 

mit^mz-tzmmiz^x, mszm^xmm-r&c us (a) t±, xtf> 
Mcio tifihit * strjhffi 3 o i m±imx$>z>mmm 303^ 
□as 3 0 2<D±mzmmLfzvmz^i-m^M*m~mmx$>z> 0 t-r, mnu3 

0 2li, m®W&3 0 3 0rtSP^Wfll«3 0 3 ad»ibIBILtv^o RIP 815 3 0 
2±^Oifih^3 0 1 tt. El 5 (b) C/7fJ:9(:l*(:J:otref|3 0 4 
CIAtt < £o 
[0 0 3 9] 

EI 5 ( b ) <7)i£*0 ^05 ( c ) lZ7jkir 0 m±m 3 0 1 mtfi^X <%>t£ 
, muU3 0 2(D±%bmmz$>Z>mikWL3 0 l b<7)#:ff£v, Mlh?R3 0 l«)f 

«^ /0 > m^mnm>3 o r, $t±t« 0 1 tmnmm3 0 5 to 

mtikMZf. m±%L3 0 1 tmn%m^3 0 s^ML-cv^TOt^tffii^i 

££y, IMlMh^t^o fc*5 R|PfiSrtg3 0 5 fc^Jfc 
LTv>&#*Mi. M*it3 0 3 ZT&tfLLX^&ttm- timet U^o 
[0 0 4 0] 
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ia<o ttz, mt)\z£oxm±m3 o i zmxzitx ? ti-r&tjiz, &W3 o 

&mft <f> tfMft -C$> 0 , itihtS: 3 0 1 P^ftil 3 0 5 £il h £ & # , 
m^tly I<z£2>m±ife3 0 l<7)»{LA^M^f^i&lS±fS]i ; ^'lRl^f®<^^^ 2 tt 
r/COS (n — <f>) o 
[0 0 4 1 ] 

v^g>2^rycos (n- <f>) tah l$m±m 3 0 1 UitiA U v ^ g ^ 2 
Trrycos ^ib(iWih^3 0 1 OitAfiihi^o ^oT, 

7 < , m±wL3 o i «§ntRi*i#3 o 5 h £ ta^mzmiR-ftiit. 

m±WL3 0 1J2, EI 5 (b) K^-fid^ |PW3 0 5 ^so«^ 
3 0 4 HPJit-r^fj^v£A^#ihi-^o 

^ffi^ 7 < > Mit-^3 o i <7)nngRi*j^3 o 5 itzn-r&mmft 

£t«3 0 KD^imU^m±m3 0 9KgJj£U 15 (e 
) {ZTj^irX^K, \HU^m±M3 0 9 ^sot^tv^ -9 t1-£ 0 
[0 0 4 2] 

nmM3 0 5^^l*l^r^±S3 0 9 \zWMt^^Z* M^cO^IaJ^ftA 
9 OJttUtei-^o HI 5 (d) WJ:^:, l*Ig^^_hM 3 0 9 ttfctfh i ~?<D 

Mrpmmitzistf&mtfcft ugmftomt) Zat-t&t, &mwjfcx&gtw.±. 

2^r 7 cos (tt - ( <f> + a) ) =2nvycos ( {tt - <f> ) 
— a) tttho 

[0 0 4 3] 

jtimMx-b&w, (n-<j>) f±*wi-e**K o^a^9o° x*&&z\tz 

2 tt r 7 *tZ> 0 feT, v/>g^2 jt r y 4t)l^ @5 (b) J: ^ 

§1M 3 0 1 tfWinmm 3 0 5 T?#ih L & < T & , l*Jf|5^P^±M 3 0 9 £j£*> ? 
&liuKil A^ ? #ih-t^o CtUCttU v^g>2 ff r r ^H, HI 5 (e) 
^■TJ:d^> §tihi£3 0 1«^FI±I3 0 9 ^SoWot^< 0 
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[0 0 4 4] 

mm^jji*. m±M3 o i tm^m±m3 o 9«fiitv^^i 

ifol3 0 1 c fcJfcffJ: ? < 115 (e) HjjcJ-J: ? m 

it«3 o i c z^mtmiL, ^<D¥-&*r' t-rzt, mmmmtr' mt 

^UL-C^:§ < * *) , §tik$t$j3 0 1 c^^M^Jlix r' ^ 3 ffeKJtfll LT;*;£ < 
[0 0 4 5] 

t£oT, m±m3 0 1 ^7lAfi#ih-tH\ i£titm3 0 1 #rt*B2&IBJTg 3 1 0 

iz&-r&i&\ fom^ffl3 o 4tm±-t®.3 o l-emtzztix Li d o tztzL, m 5 

(f) i:$ti^:, ffin&3 0 2 ±.m<Dm±m3 0 l&mtrZtKX^Xim 

&±mx Ltzx^iz^ mam 3 0 2 # ? ra^t« 3 0 3 a frbmm lt^-s 

#Kov>T, £tihf&3 0 1 oaEA**^ihi-*o 
[0 0 4 6] 

[0 0 4 7] 

in^^i<7)ttit^ if w*^»±, WTC/^t ;t^^ 0 

#K£tt&P^PSBOIiffffi<7>JIIBc9S££b t U P^P^ft<Wft£ c t U £W 
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